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FIG. 2.--.\\-erage wind clrcirlatinn aloft about Lows. as deteniilnwI 181 W. R. 131dr at  Mount Weather, Va. 
(Longest arrow, surface at 526 m.: next, 1,000 m.:’shorkst, 7,ood m.): 
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The data from which the map is constructed are col- 
lected daily from the pilot balloon observat.ion st.at,ions 
by tele aph. T h e  posts are built, up  from the data and 

conditions aloft for that particular stnt.ion. From a dis- 
tance of 10 feet away and perpendicular to the suifsce 
of the map a photographic. esposure. is made wit.11 a 
stereoscopic camera. 

The object of using a stereoscopic camera is t,o set the 
flat map and superimposed arrows out in relief. For 
this work the stereoscopic camera has been repla.cec1 by 
one such as that tohe coniniercial phot,ographer uses. 
Then, two separate esposures, one, 73 mclies t.o the 
right and the second 73 mches to the left of the cenber of 
the map, are made. The principle is the sa.me ns that of 
the stereoscopic camera, but’ the results a.re far more 
sa tisf actory. 

This system of upper a.ir mapping with slight moclifica- 
tion has been applied to “Means of wind ohservat,inn in 
HIGHS and LOWS a t  Mount, Weather. Rlair--five-yenr 
summary, 1907 to 1913.” Descri ,t.ions and esplana- 
tions of the base figures have drea ii y been given in the 
Bulletin of Mount Weather Observatory, page 125, 
under “Wind direction a t  the different levels in relnt,ion 
to surEace air pressure.” Also i11 Re ort No. 13, Me- 
teorology and Aeronautics, page 37, un B er i’ Wind change 
with height in LOWS.” 

Since wind velocities are not availa.lde for this sum- 
mary, only the wind diree.t,ion with a.lt.it,ucles could be 
re rmented; therefore, arrows with no designation of 

Pigure 1 represent,s average wind circulat,ion aloft, 
about HIGHS, and figure 2 represents average wind circu- 
lation aloft about LOWS, LS determined from “Blair’s 
Five-Year Summary of Mount Weather.” If tshe w- 
companying fi ures are cut out and mounted, a.s printed, 

with the stereoscope. The arrows fl with the wind, and 
thelength of the arrow decreases wi 2 increa.se in altitude. 

set in t f. eir relat.ive positions, each post sliowing t-lie wind 

ve P ocity were used. 

upon cards, t fI ey will be suitably arranged for study 

”t:”,”.” 
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three- 
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THE ASCENSIONAL RATE OF PILOT BALLOONS. 

By J. ROUCH. 
[Translation and nbstrnct from Compte Rendus. Paris Acad., July 15,1919, pp. 83-85 

Aerological inrest.igations carried on by the single theod- 
olite method are de endent upon the assumption that 

hydrogen is constmt. During the war a Fea t  many 
esperinients were mado to verify and determine ascen- 
sional rates, a well as verify the fact that the rate of 
ascent is a function of the weight of the balloon and the 
ascensional force at  the time the balloon is released. 

Thing rubber balloons, weighing 50 g a m s  and given an 
rtscensional force of 150 panis, 16s pilot-balloon flights 
were made by the two-theodolite method. The mean 
ascensional rat,e observed was 1SS meters per minute. 

table gives, for succkssive altitudes of 
1,000 meters, t ?l e mean ascensional rate.in meters per 
minute, together wit,h the aniount,s of variation from the 
iiiean in each lager. 

t.he rate of ascent o P a small rubber balloon filled with 
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Notwithstanding the fact tlmt above 6,000 meters the 
number of observations is very small, there were no varia- 
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tions greater than two-tenths of the rate. It appears, 
therefore, that it is possible to say that the ascensional 
rate of pilot balloons is prac.tically constant up t80 10 kni. 

In  the first 1,000 meters, ascendin current.s of air very 

effects, which are due to convection, are noticeable 
throughout the day. 

Various attempts have been made to foiiiiulate an 
expression for the.ascensiona1 rate in ternis of the weight 
of the balloon and the ascensionnl force of the gas. 
Perhaps the best known is that of Dines, T7=84------- 
where Vis  expressed in meters er minute, and F IS initial 
ascensional force (free-lift) an x P .the weight of the bal- 
loon, both in grams. This formula was determined by a 
series of experiments with balloons weighing less than 20 
grams. 

The balloons generally used in France, however, weigh 
between 50 and 91 grams. With the aid of M. Parrot, a 
new formula was determined from more than 200 esperi- 

F nients with two and three theodolites, 17=42-----. (F+P)I  
For balloons up to 100 ams this forniula ap~ears  to 

of 
greater weight, however, a new series of esperinients 
should be made.-C. L. M. . 

sensibly inc.rease the upward rate o i: the balloon. These 

Fa 
(F+P’) 4’ 

give better results than t r at. of Dines; for baloons \ 

F U R T H E R M E A S U R E M E N T S O N T H E R A T E O F A S C E N T O F  
PILOT BALLOONS.‘ 

By J. P. DINES. 

Es eriments were made in the Albert, €Tall, in which a 

the center of the domed roof. The forniula in 
use for the rate of ascent is, rising velocity, 

TV+L), where L=the  free lift and W the 
the balloon and p is a. constant the value 

clear R eight of 40 meters is available from floor level to 

be deterniined under different, conditions. 
It had been suggested that the value of p varied with 
different de rees of loading of .the bnlloon. Atkention 
was directe f to this question and quantitative result,s ob- 
tained. Measurements were also made wit.h t~ caiidle 
lantern of the attern used for night ascentv hung below 
the balloon. f t  was found t-hat this produced no eflect 
upon p. In timing the rat.e of ascent 111 closed hiiildings 
a fine thread has generallv been at,tac.hed bo t.he neck and 
has been drawn up from the floor as the ascent proceeded. 
In  the present case experimcnt,s wliicli were niu,cle with 
and witnout such a thread showed t!iat some correction 
is necessary where a thread is used. The general result,s 
confirmed the value q = M ,  which is used a t  the present 
time, for balloons of the size generally adopted for pilot 
balloon work. This value, gives velocities in inebers per 
minute when lift and dead-weight are expressed in 
grams. 

In  the discussion which followed Ilieut. Col. Gold said 
that a considerable difference mi .lit esist between the 

would be of advantage if esperinients could he conducted 
alongside the Eiffel Tower (300 ineters high) with ob- 
servers stationed on each platform. He oamied out es- 
periments with two theodolites hi France, a.nd the 
resulting rates of riscent varied from 100 to 300 meters 
per minute. Sir Napier Shaw thought the fact that 
I Abtractofpeperpreaentedon May% 1919. heforethe Royal MeteordogicalSoeiety. 

rates of ascent in the open uir an f hi a dosed room. I t  

London. 
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several ascents were considered necessary for any con- 
clusive result was very disturbin . 
line.-~?yrnon.s’s itiatmroFugicai! nfag., ~zi .Ti .e ,  1910, p p .  
SCi-liB. 

It was desirable to . 
devise t i  means of insurino the hal Y oon rising in a straight 

MAN-CARRYING KITES FOR METEOROLOGICAL WORK.’ 

L. P. FRAXTZEN. 

[Abstract from revlews in the Aeronautid Journal, London, November, 1918, p. 382, 
and May, 1910, p. 286.1 

Tl3.e author holds st.ron ly that there is a great future 
for scieii tific kit.e flying P or meteorological work, aerid 

As compared with the free 
Fsooii ,  the kite has t?ie adva.ntage that the instruments 
it carries ive a cont.inuous record of t8he conditions in a 

record cltn be macle nvailablr, a t  once. Bites of suitable 
aonstruction will fly a t  liei hts froni 2 to 3 kms. which 
can not he reached by kite %alloons or “sausages.” 

[Mawcarrying kites] itinst be stable in flight, and must 
act as H parrtchut,e if a sudden drop of wind occurs. They 
ehoidtl fly in winds of from 5 to 25 m/s. In  the scheme 
ontlinecl for man-lifting a pilot kite is first sent up and 
tlie train of lifting kites attached to the cable a t  intervals 
of 10 to 30 meters. A liasket traveling up the cable is 
used for the ohserver. The winch is preferably mounted 
on a lorry with sepa.ra.te motors for windin in the cable 

be sufficient to iiianimlate a train of man-liftin kites. 

the monoplane .and bos types. Details of construction 
are also shown. 

togmphy, signdmo, etc. 

single loca 9 ity rind bp the use of electrical connections the 

and driving the lorry. A dozen men have R een found to 

Sketches show severa \ suggested fornis of kites, foth of 

THE STATIC CONDITION O F  THE ATMOSPHERE. 

Ry Dr. R. R. WOODWARD. 

President, Came& Institution of Washington. 
[Aktmct of remarks made June 21. 1919. on the occasion of a joint meetlng of the 

Amerioan Sections of Astronomy and Geophysics of the International Geophysical 
Union. 1 

Although the atmos here is the special province of 

important relations also to the secular phenomena of 
geology. Visualizing the atmosphere in its entirety, it 
a pears somewhat anomalous that the kinetic properties 
of  that portion with which meteorology has been htherto 
chiefly concerned have been more completely determined 
than the apparently simpler statical properties. 

Of these latter, two are cons icuously outstanding, 

atmosphere. Assuming that the atmosphere is a fluid and 
that it may have a boundary similar to the upper surface 
of the ocean, Laplace showed that the atmosphere is 
limited by a lenticular envelope s mmetrical with respect 

of about 17,000 miles at the poles, and to a distance of 
about 26,000 miles at the equator. But more recent - 
fluid surface. 

investigations indicate with a considerable d 

also that the total mass of the atmosphere is not constant 
but that it undergoes more or less continual exchanges 

meteorolo ists it bears K ighly important relations to the 
sciences o 7 astronomy and geodesy and sustains highly 

to wit, the mass distribution an B the total mass of the 

to the polar asis of the earth an d extending to a distance 

probability that the atmosphere has no such 
More recent investigations have 

___- 
IL’APronhile, Sept. 1-15. 1918, and especially “L’Avenir des Plane- Captus,” 

L’ABrophIle, Jan. 1-15,1919, pp. 21-24 


